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ABSTRAC T  
PATTE RNS OF  ADVAN C E D COMPUTE R APPL I CAT I ONS 
IN SIN GAP ORE 
Th i s  thes i s  ana l y sed t he s t a te o f  p ract i ce i n  O pe ra t i ons 
Resea rch (OR) and Management I nforma t i on Sys tems (MIS ) . Spec i a l 
empha s i s  i s  p l a ced on the ro l e  o f  compu ter  tech nology i n  these 
advanced app l i ca t i on a reas.  
A maj o r  f i nd i ng o f  the resea r c h  repo r ted  i n  t h i s  the s i s  
i s  t h a t  bo th  OR  a nd compu te r-based MIS we re u se d  on l y  b y  app roxi m a te l y  
a q ua r te r  of the s u rvey s amp l e s.  
Ope ra t i ons Resea r ch was  ma i n l y  app l  i ed to  o pe ra t i ona l and 
tac t i ca l  p rob l ems on a n  a d  hoc bas i s  by va r i o u s  func t i ona l a reas .  
The maj o r i ty o f  t he tech n i ques we re u sed reg u l a r l y  onl y by a th i rd 
of the u se rs .  I t  was on l y  w i th i n  t he l as t  f i ve yea rs t h a t  mos t o f  
t h e  O R  techn i ques  we re i mp l emented. O ve rseas  headqua r t e r s  a n d  
a s soc i a te s  we re the mos t  f requent sou r ce i n i t i a t i ng the u se o f  
ope ra t i ons resea rch i n  S i ng apo re . In cont ras t  t o  p ra c t i ces i n  t h e  
Wes t ,  O R  has  no t s u f fe re d  f rom l ack o f  top management s uppo r t . 
Management-o r i ented i nfo rma t i on s y s tems we re fou nd i n  l e s s  
than ha l f o f  the e l e c t ron i cs f i rms. An Info rma t i on S y s tems ( I S )  
Typo l ogy was deve l oped to c l a ss i fy i nfo rma t i on s y s tems o f  v a r i ou s  
deg ree o f  soph i s t i ca t i on .  U s i ng th i s  conce p tua l sch eme , the ana l y se s  
revea l e d that  numbe r  o f  emp l oyee s , p roduct  type , na t i ona l i ty ,  age , 
market  and equ i ty cap i ta l  i nf l uence d the soph i s t i ca t i on o f  i nfo rma t i on 
s y s tems. The s ta te of p ra c t i ce and deve l opment t rends i n  compu t e r­
b ased i nfo rma t i on s y s tem s  we re also exam i ned. The s u rvey found tha t  
the u se o f  compu te rs  i n  i nfo rma t i on sys tems h a s  b ee n  a recen t phenomenon 
and compu te r i mpac t was ma i n l y  fe l t  i n  l owe r l eve l management  a c t i v i t i e s 
and i n  the account i ng and l og i s t i cs a reas.  I n  gene ra l ,  sys tem s  
management ac t i v i t i e s  we re unde r t h e  j u r i sd i c t i on of t h e  Account i ng /  
F i nance Depa r tment - t r ad i t i ona l l y  t h e  p redom i nant  l o ca t i on o f  s y s tems 
ac t i v i t i e s . 
It i s  no t expe c ted tha t the re w i l l  be  l a rge  s ca l e  expans i on 
i n  compu te r-based O R  and MIS i n  t he nea r  f u tu re. The mano r i ty o f  O R  
techn i que s and a p p l  i ca t i ons w i l l  cont i nue to b e  f i nanc i a l  i n  na tu re , 
based e s sent i a l l y  on an  e x te ns i on of the a ccount i ng s y s tem to gene ra te 
i nfo rma t i on fo r management dec i s i on s u ppo r t .  A gene ra l  d i rect i on 
towa rds  deve l op i ng management-o r i ented i nfo rma t i on sys tems was 
i dent i f i ed i n  th i s  rese a rch . 
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To my fam i l y , to whom lowe eve rything, and 
to t he great  a u t hor of these verses: 
If I speak in the tongues of men and of angels but 
have not l ove, I am a noisy gong or a 
clanging cymbal . 
And if I have prophetic powers and understand mysteries 
and all knowledge, and if I have all faith, 
so as to remove mountai ns, but have not love, 
I am nothing. 
If I give away all I have, and if I deliver my body to 
be burned, but have not love, I gain nothing. 
Love is patient and kind; love is not jealous or 
boastful; 
It is not arrogant or rude. Love does not insist on 
its own way; it is not irritable or resentful ; 
It does not rejoice at wrong, but rejoices in the right. 
Love bears al l things, believes al l things, hopes al l 
things, endures al l things. 
Love never ends; as for prophecy, it wil l pass away; as 
for tongues, they wil l cease; as for knowledge, 
it wil l pass away. 
For our Knowledge is imperfect and our prophecy is 
imperfect; 
But when the prefect comes, the imperfect will pass away. 
When I was a child, I spoke like a child , I thought like a 
child, I reasoned like a child; when I become a 
man, I gave up childish wags. 
For now we see in a m1rror diml y, but then face to face 
Now I know in part; then I shall understand 
ful l y, even as I have been fully unders tood. 
So faith, hope, love abide these three, but the greatest 
of these is love. 
GUIDE TO THE READER 
The method used in this thesis to acknowledge 
references involves listing a reference number 
in brackets. References are numbered according 
to the alphabetic sequence of the author's 
surname or principal author's if more than one, 
and are listed in the Bibliography. This 
approach has been taken to aid clarity of 
presentation. 
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CHAPTER 1 
I NTRO DUCT I ON 
I n  broad , g enera l terms , the obj ect i ve o f  t h i s  thes i s  was 
to s t udy  pat te rn s  o f  advanced comp u t e r  app l i cat i on s  i n  manageme n t .  
I n  othe r words the obj ect i ve was to descr i be the  tendenci e s  i n  adop t i on 
of compu te r  tech no l ogy i n  advanced app l i cat i ons l i ke Operat i on s  
Res earch (OR )  and Man agemen t I nformat i on S y s t ems (M I S ), wi th a v i ew 
to p rov i d i ng usef u l  i ns i gh ts  for t hose i n t e res ted i n  mob i l i s i ng compute r 
resource s i n  these areas as we l l  as p rov i d i ng a base fo r t hose i nte re s t ­
e d  i n  mon i to r i ng the p rogress  i n  the use of  the se manage r i a l too l s  
ove r t i me .  
I t  was i n  1954 at the  Gene ra l  E l ect r i c's App l i ance Park i n  
lou is v i l l e ,  Ken t ucky USA, th at t he f i rs t  compu te r was i nsta l l ed fo r 
a bus i ness  app l i cat i on p roces s i ng o f  pay ro l l .  Pay ro l l p rocess i ng 
by comp u te r ,  wh i ch was a revo l ut i onary i dea  i n  1 954 i s  now con s i de red 
a rather rou tine app l i cation. Today t he f ront i e rs i n  bus i ne s s  compu te r 
app l i cation s are in the  f i e l ds o f  Operat i ons Research and Manageme n t 
Informat i on Sys tems . I ndeed many of the Operations Research techniq ues 
now regarded as s tandard and the concept o f  Man agemen t I nformat i on 
S y s tems as a manage r i a l dec i s i o n  s uppo r t  too l wou l d  be imp rac t i ca l  to 
imp l emen t  withou t  modern comp u te rs . By generat i ng pract i ca l  uses  fo r 
increas i ng l y  l arge r and fas ter mach i nes , Operat i on s  Research and 
Manag emen t I n fo rmat i on Sys tems h ave bot h  benef i te d  from and con tr i b u ted 
to the exp l os i ve growth o f  compute r capab i l i ty that has occur red  ove r 
t h e  pas t two and a h a l f decade s .  
In a 1979 survey of computers conducted by the Singapore 
M i n i stry of Sc i e nce and Techn o l ogy (38), i t  was found that there were 
241 establishments with a total of 301 comp uters . Dur i ng the 1975-79 
per i od, the average annua l  rate of computers i n s ta l l ed was 54 un i ts 
per year compared to 6 u n i ts per year dur i ng 1970-74 . S i ze of the 
computers var i ed from 2K Bytes to 4096K Byte s, w i th med i um-size d 
computer s  i n  the range of 16-128K Byte s form i ng the l argest (61%) 
category. The aggregate computer operat i ng t i me for the 301 i nsta l ­
l at i on s  was 57196 'wa l k  c l ock' hours g i v i ng an average o f  190 hours 
p er computer. Th i s  was made up of 37160 (65.0%) hours w i th batch mode 
and 20036 (35.0%) by on- l i ne mode. Out of a tota l of 57196 hours o f  
computer operat i ng time (month l y) , 58% were for adm i n i strat i on, 26% 
for operat i on s  and product i on, 6% take n up for re s earch and stat i st i cs 
and the rema i n i ng 10% for miscellaneous act i v i t i e s . A f i ner cla s s i ­
ficat i on of act i v i t i es revea l e d that the ma i n  areas o f  ap p l i cat i on 
were f i nanc i a l  account i ng (18.2%),  bank i ng (16.8%) , b i l l i ng (15. 4%) , 
inventory contro l (13.0%) and ma i ntenance of record s  (6 . 2%). There 
was very l i m i te d  usage of computer i n  app l i cat i on s  such as stat i s t i cal 
ana l ys i s  (3.1%) , manageme nt accountancy, plan ning an d contro l (2. 9%) , 
i n format i on s erv i ce s  (1.7%) , data management (1.3%) ,  research (0.8%) 
and forecast i ng (0.6%). (See Appen d i x  A for deta i l s  of computer 
ut i l i zat i on ) . 
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The p u rpos e  of the M i n i s t ry s urvey was however to generate 
s ta t i st i ca l  data on compu te r  i ns ta l lat i on s  a nd no t to s pe c i f i ca l ly 
e va lu a te the i mpact  of  computers on the job of manag i ng. The re fore 
i t  i s  i mperat i ve that a p rogram o f  research be ca r r i ed out to s t udy 
the u se of comp u te rs i n  ope rat i ons  resea rch and managemen t  i n fo rma t i on 
sys tems,  whi ch have been hai l e d  a s  work i ng too l s  that can be t te r  
harness the compute r power to a i d  the managemen t p roce s s .  
* * * * * * * 
The rema i nd e r  of thi s thes i s  w i l l  be i n  three pa r t s :  
The f i r s t  par t (Chap ters I I  and I I  I ) w i  II i n clude a 
rev i ew of the l i terat u re on the s tate of p rac t i ce of OR 
and M I S  i n  the We s t ,  a de s c r i pt i on of t he conce p tua l  s cheme 
t h a t  was used to i nterpret  the s tate of p r ac t i ce of M I S , 
and  a des cr i p t i on of the p rocedure s  t ha t  we re use d to 
ga t h e r  fie l d  da ta. 
The second p a r t  (Chap te r I V  and V) wi  11 comp r i se the 
an al ys i s  of the state of practice of OR a n d  M I S. 
The l a s t  p a r t  (Ch a p t e r  V I )  l i s ts the maj o r  f i n d i ngs 
and imp l ica t i on s. 
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CHAPTER II 
A REV I EW OF THE L I TERATURE 
The purpose o f  th i s  chapter i s  to descr i be some o f  t he 
predom i n ant streams o f  researc h  on the pract i ce o f  Operat i on s  Researc h  
an d Management In formation Systems that had deve l oped i n  the West. It 
was i n  t he West that much of the deve l opmen t an d i mp l emen ta t i on of 
Operat i ons Resear ch an d Managemen t I n format i on Systems had taken 
p l ace. an d from the West are these techno l og i es transferred to 
S i ngapore. 
A l though most per t i n en t s t ud i es of t he adop t i on o f  
operat i on s  research techn i ques have been cond u cted i n  the 
Un i ted States, a few have been reported i n  ot her countr i es, 
notab l y  Grea t Br i ta i n, Sweden an d Aus tra l i a. 
Here, i n  chrono l og i ca l  order is a resume of the findin9s: 
(1) I n  the United States, i n  1958 Hovey and Wagner (15) 
fou n d  t hat 61 out of 90 respon den t compan i es were 
us i ng some form of operat i ons research. The samp l e  
compr i sed pub l i c  and pr i vate compan i es but exc l uded 
pr i vate consu l t i ng and govern men ta l organ i za t i ons. 
They found the percentages o f  pos i t i ve respon ses 
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2) 
3) 
indicating actual operations research applications 
were: forecasting 57%, production scheduling 47%, 
inventory control 45%, quality control 33%, transpor­
tation 26%, advertising and sales research 20%, main­
tenance and repair 16%, accounting procedures 16%, 
plant location 15%, equipment replacement 15%, pac­
kaging 13%, and capital budgeting 11%. 
In Great Britain in 1959, Rivett (36) randomly 
sampled members of the Operational Research Society. 
One hundred questionnaires were distributed, of which 
seventy-six were returned. In addition, Rivett 
obtained answers to specific questions from 180 senior 
operational research workers. He found the main 
problem areas in which operational research work was 
being carried out were finance, inventory, production 
and transportation. He went on to comment that, at 
that tim�, the fields of marketing, purchasing and 
human problems still awaited exploration by operation­
al research workers. 
In the United States, in 1965, Schumacher and Smith 
{37} sent mail questionnaires to 168 companies selected 
from Fortune's "top 500". Forty-nine 05%) of the 
sixty-five respondents stated that they used operations 
research techniques - with the two most frequently 
reported areas of application being inventory control 
5 
4) 
5) 
and production scheduling. 
In the United States, in 1966, Vatter (42) sent 
3500 mail questionnaires to al I members of the 
Financial Executives Institute. The technique 
reported most widely was Critical Path Scheduling 
(PERT ) wi t h 226 out of the 360 respondents (63%) 
indicating at least some use of network models for 
schedule planning and control. The next most 
frequently reported techniques were inventory models 
and linear programming. Vatter also appraised the 
results that users had obtained with their use of 
these techniques. He found that CPM/PERT had been 
found to be most useful ... but disappointingly only 
34% of those who had used the technique, reported 
good results. 
In order to extend the findings of the 1964-66 U.S. 
survey, conducted by their research team (33), Radnor 
and Neal (34) in 1970, conducted a field survey of 108 
firms, sel ected on the basis of having operations 
research/management scien:e activities. As in the 
previous survey, this survey concentrated on large 
companies. All but 16 were listed in Fortune's 
largest U.S. corporations. They found that capital­
intensive industries, such as petroleum/chemical, 
tended to utilize OR/MS to a greater extent than 
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6) 
7) 
labour intensive organizations, such as engineered 
products and merchandising. They suggested that 
this would point, tentatively, to major change being 
easier to introduce to a machine-oriente� environment 
than it is to one dominated by people considerations. 
They found, just as they had in 1964- 66, that 
bridging the communication gap between OR/MS personnel 
and the rest of the organisation was very much a 
problem and an inhibitor to the adoption of operations 
research techniques. 
In Sweden, in 1973, Lonnstedt (18) studied twelve 
companies quoted on the Stockholm Stock Exchange that 
he knew to be using operations research techniques to 
a reasonable extent. He found that among the 107 
projects studied, network planning (37%), simulation 
(27Z), linear progran�ling (16Z) and inventory theory 
(8%) were the most widely used techniques. 
In the United States, in 1975, Gaither (13) surveyed 
500 companies selected at random from manufacturing 
firms with 250 or more employees in Arkansas, Colorado, 
Kansas, Missouri, New Mexico, Oklahoma and Texas. He 
found that 133 out of the 275 responding firms (48%) 
used operations research techniques. 33.5% of the 
firms used PERT; 32.4% CPM; 27.7% linear programming; 
26.9% exponential smoothing and regression analysis; 
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8) 
25.1� compute r s i mula t i on and 14.2% queu i ng t heory . 
The using f i rms ranked the manu facturing prob l ems 
analysed mos t by operat i ons research techniques as ( 1 )  
product i on plann i ng and c on t r ol , (2) project plan­
n i n9 and control, and (3) invento ry analysis and 
con t rol . Only sl i ght var i a tions i n  these rank i ngs 
we re o bserved ac ros s a l l  f i rm size and i nd u st ry group 
c l as ses . The ove ra l l resu l t s ach i eved by operat i on s  
research personnel were ra ted good t o  ve ry good by 
nea rly 80 pe r cent of the u sing f i rms ; ano ther 11 per 
cent rated t he res ul t s  as  exce l l ent. No  firm rated 
the res u l ts as poo r . The prob l ems  enco untered i n  
u s ing operations research tech n i ques were ranked as 
1) prod u ct i on per sonnel  are i nadequate l y  tra i ned , 2) 
competen t  personne l w i th quan t i tat i ve t ra i n i ng a re 
scarce, and 3) s taff  person ne l  do not  sell t hese 
approaches and so l u t i on s. 
In Sydney, Austra l ia i n  1978,  O ' Leary and Cooke (30) 
s urveyed 42 compan i es and governmental i nst i t ution s 
wh i ch had at lea s t  one employee who was a mem ber  o f  
the  Sydney B ranch of  the Aust r a l i an Soc i ety for  
Operat i on s  Research . They foun d that 95� of  the 
samp l ed o rgan i zat i on s  we re us i ng at least one opera­
t i ons research technique . On average each o f  t he 
organizations t hat had adopted-operations research  
as  a wo rking tool was u s i ng t h ree tech n i ques wi t h  
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banks , government departments and conglomerate 
companies the most prolific users. 
Production departments were reported as being the 
most frequent users and the techniques which had 
found most favour were computer simulation, linear 
programming. regression analysis, financial forecas­
ting and PERT. O'Leary and Cooke noted that the 
computer simulation models were used routinely by 
only 5% of their users, linear programming by 20% 
and regression analysis by 22%; and that there exis­
ted a communication gap between operations researchers 
and other managers in their organizations. They 
concluded that their findings reinforced John Little's 
1970 Boston lament (17) that "the. big pltob£em wLth 
ma.na.geme.nt ,6CAel1c.e. model� i.4 tha.t matta.geM ptr.a.c.tic.a1..e.1j 
ne.ve.Jt u.6 e. them". 
It should be noted that, in all of the above studies, 
except those conducted by Vatter (42) and Gaither (13), 
the researchers biased their samples so that it was 
likely they would encounter comparies that had 
adopted operations research techniques. 
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A survey of the literature reveals that MIS texts 
and articles deal with computer based information sy�tems. 
In fact the common thread that at once unifies but also sub­
verts the MIS literature is computer based information systems. 
A study reported by Church ill et a I. in 1969 (3) 
involved interviews with users, managers, and computer depart­
ment management in 12 companies. Based on the interviews, the 
researchers concluded that the present information systems lIte­
rature presented a far more advanced picture than that which 
actually existed. Computers, as was predicted, have achieved 
much in clerical operations, but they have been used less 
frequently in other areas. There was little or no impact from 
computers on higher levels of management in this study. Companies 
did appear to be moving toward more management-oriented systems. 
The new systems being planned in the companies were wider in 
scope than existing systems, and these new applications integ­
rated more departments and crossed more functional boundaries. 
In a 1974 study by Lucas (19), seven manufacturing 
firms provided data on their information systems. The study 
include applications in which computers are most frequently 
used in manufacturing, There were systems for production control, 
financial accounting, order processing, and payroll and person­
nel applications, and one system for planning. By identifying 
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the purpose and use of each system, Lucas found that a bout 
75% o f  the reports gene rated fe l l  i nto the "transa ction pro­
cess i ng" category because they represent systems t hat pr i ma­
ri l y  a utomate c l er i ca l  p rocess i ng act i vit i es, much the way 
assemb l y  l i nes automa ted manu fac tur i ng. 
I n  1975 Bartezzagh i et a l  (2 ) conduc ted a study �o 
exp l ore the compute r i zat i on p henomenon i n  a sma l l  samp l e  of 24 
manufactur i ng f i rms i n  t h e  M i l an a rea. One of th e ma i n  objec­
t i ves was to descr i be the state o f  b us i ness and adm i n i strat i ve 
computer i zat i on i n  the man u f actur i ng i ndustry. They found tha t 
the average state of compute r i zat i on was approx i mate l y tha t of 
the "Second Stage" l eve l of R i chard L.No l an's mode l (27); w i th 
the fo l l ow i ng order o f  l evel  o f  a utomat i on (most a utoma ted to 
least automated);- accounting o r  operationa l proced u res, 
stat i st i c  procedures, con tro l procedures, and dec i s i on­
or i ented proce dures. 
I n a su bsequent 1976 st udy, Lucas (1 9) exam i ned the 
i mp l e men t at i on of computer-based models in a sample of companies. 
Essent i al l y  here the p l anner uses a compute r lang uage to 
cons t r uc t  a representa t i on of the f i rm. The resu l t i ng mode l i s  
run on a computer t o  predict the outcome of var i ous dec i s i on 
a l ternati ves. Such a system has the poten tia l to support 
str ateg i c  p l ann i ng i n  the f i rm, but on l y  4 out o f  18 compan i es 
used the mode l s  for t h i s  purpose. The other 14 f i rms used their 
mode l s  to t ake i mmed i ate act i on on p ro b l ems, genera l l y  at the 
o pera t i ona l contro l l eve l .  
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The picture that emerges from these stud i es is one 
of systems wh i ch have l i m i ted i mpact on managers. Most o f  
these systems have focused o n  s t r uct ured operationa l contro l 
dec i s i on s  and  trans a c t i on s  p ro cess i ng. 
A more recent picture and va l uab l e  insights into 
the sta te o f  practice i n  computer-based in format i on system s  
app l icat i on s  a s  we l l  as  the man agement o f  E DP activ i ties can 
be i n fer red from Richa r d  L No l a n's 1979 "S i x  S tages o f  EDP 
g rowth" mode l (29). Nolan t raced the pattern of deve l opment 
of EOP insta l l ation s and  segmented the i r g rowth histor y  into 
six stages, each with unique characteristics. During stage 1 ,  
In i tiation, the f i r st compute r systems are insta l l ed a n d  the 
u se of comp ute r grows g radua l l y  in the o rganizat i on. Dur i ng  
stage 2, the n umbe r  o f  app l i cat i on s  expands  rap i d l y a n d  machine 
capacity becomes satu rated . New s ystems and  enhancements d r i ve 
the DP b udget u pwa rd, c reating a cr i s i s  for management. In 
Stage 3, ma nagement a t tempts to cont ro l expend i tu res fo r 
computing often through a moratorium on new applications. D u ring 
th i s  stage the use of computers increases at a decrea s i 'lg rate. 
Stage 4 featu res the r i se to cont ro l o f  users  o f  DP p rog rams. 
I n  stage 5. data admin i strat i on i s  i ntroduced . Du ring stage 6, 
Matu r i ty, the a pp l i cat i ons portfolio i s  comp l eted ; and i ts 
s tru ctu re "m i r ro rs " t he organ i zat i on a nd the in fo rmat i on flows 
i n  the company . Accord i ng to No l an, no  companies have yet 
entered stage 6 a l though a few are app roachin g i t ;  a n d  a g reat 
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many have ent ered the i ntermed i ate stages. A �et of benchmarks 
were develop ed for i dent i fy i ng a particular stage o f  EOP 
deve l opment . The f i rst- l e ve l  benchmarks a re OP expe nditure a nd 
DP technology. whi Ie the second-level benchmarks are app l icat i ons 
po rt folio, DP o rga n i zat i on, DP managemen t a nd use r awa re ness. 
The predictive value of No l a n's model cannot be underscored. 
Having determined where the company stands in the development 
o f  its DP fu nct i o n, Man agement w i l l  be ab l e  to st ructure its 
OP strategies a nd future deve l o p me nt plans consisten t with 
overall company strategies. 
While not attempt i ng to adapt Nolan's model to the 
a na l ys i s o f  the spectrum o f  i n format i o n  syst ems co ve red i n  th i s  
survey, the st atus o f  computer-based information systems were 
generally assessed wit h reference to the St age Hypothesis. 
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CHAPTER I I  I 
RESEARCH OBJECTIVES & METHODOLOGY 
The overa! 1 objective of this resea rch p rogr am was to s tudy 
pa t terns in advanced computer  app l ica tions. Tha t is, the object ive 
was to study the p rac tice of Oper a tions Resea rch a nd Ma nagement 
In forma tion Systems. 
Specifica l l y t he objectives were 
1) to determine the exten t to which Opera tions Resea rch 
and  Ma nagement In forma tion Sys tems have been used to 
suppor t  t he manage ria l decision making p rocess. 
2) to iden tify management a nd o rga niza tiona l issues 
per taining to the p ractice of Opera tions Resea rch 
and Managemen t I n forma tion Systems. 
To achieve the!e objectives two surveys were ca r ried o u t .  
Their specific objectives and methodo l ogies a re described sepa rate l y  
below. 
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The Operations Research discipline began in the West 
during World War II. Many strategic and tactical mi litary 
problems were successfully solved by operations research methods. 
After the war, many of the scientists who had been active in 
the military OR groups turned their attention to the possibilities 
of applying a simi lar approach to civilian problems. 
Since post World War I I, managers in the West have 
been exposed to an increasing number of OR techniques which 
can help them to make better decisions. However, have managers 
in Singapore taken advantage of this established kit of tools as 
aid to decision making? And now, more than 35 years since its 
inception in the West, do Singapore managers adopted an OR app­
roach to the analysis and solution of their management problems, 
an approach which has been variously defined as lithe systematic 
application of quantitative methods, techniques and tools to the 
analysis of problems involving the operation of systems" (5) 
and "the construction and appl ication of mathematical models 
for solving recurring management problems that can be best 
handled by computers" (40)7 Or do they basically rely on experi­
ence, int u ition, common-sense and good judgement? More specifi­
cally, as far as this survey was concerned, what was the state 
of practice of Operations Research by organizations with computer 
installations in Singapore at the close of 19817 
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The speci f i c object i ves we re to de te rmine , w i t h  
respect t o  compu te r  i nsta l l at i on s  i n  S i ngapore: 
1 ) The exten t o f  adop t i on o f  ope rat i ons re search 
tech n i que s  and the  managemen t dec i s i on areas 
to wh i ch the techn i q ue s  we re app l i ed .  
2) How f req uen t l y  the techn i q ue s  we re used , the 
funct i on a l  are as us i ng t hem and the o rgan i zat i on a l  
l ocat i on of  ope rat i on s  research act i v i t i e s .  
3) The exten t to wh i ch comp uter  hardware and 
sof tware ava i l ab i l i ty h as encouraged t he use 
o f  ope rat i ons research techn i q ue s .  
4) Sou rce or i g i nat i on of  t he use o f  ope rat i ons 
re search tech n i ques and q ua l i f i cat i ons of 
operat i ons research pe rsonne l .  
5) The perceived practical value of operations 
research tech n i q ues and i mp l emen tat i on p rob l em s .  
6) Reasons f o r  non-usage o f  ope rat i ons research . 
7) The p rospects for Operat i on s  Research i n  S i ngapore . 
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A 30% samp l e  s t ra tified p roportion a te l y  on ind u s t ry 
secto r  wa s random l y  se l e c ted f rom the di rec tory of the As i an 
Compu ter Yea rbook 1 981 /82 .  A package con sis ting of a typese t­
ted que s tionnaire (See Appe ndix F for a c t ua l  ques tionnaire u se d ) , 
a prestamped return envelope and a cove r letter pe r sonally 
addres sed to eithe r t he E DP manag e r  or the Chie f Execu tive was 
de s pa tched d u ring O ctobe r 1 981 .  This wa s fo l lowed up by 
te l ephone a n d  pe r sona l in te rview to ob tain the fina l samp l e  of 
1 06 organiza tion s .  
The re s ponding organizations cou l d  be c l as sified 
a ccording t o  activi ty as fo l l ows : -
Majo r  Ac tivity  
Dis t ribu tion , Trading & Hote l s  
Bank i ng ,  F i nan ce & B usiness Se rvice s 
Man ufac t u ring 
Con s u l tancie s & EDP Se rvice s 
T ra n s por t, S torage & Communica tion 
E n ginee ring & Con s truc tion 
E duca tion 
Ag r i bu sines s  
Public Administration 
Petro l e um & E ne r gy 
O thers 
To ta l 
N umbe r 
2 1  
1 8 
17 
1 5 
1 0  
6 
3 
2 
2 
2 
1 0  
106 
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